PssO, a unique extracellular protein important for exopolysaccharide synthesis in Rhizobium leguminosarum bv. trifolii.
Synthesis and secretion of polysaccharides by Gram-negative bacteria are a result of a concerted action of enzymatic and channel-forming proteins localized in different compartments of the cell. The presented work comprises functional characterization of PssO protein encoded within the previously identified, chromosomal exopolysaccharide (EPS) biosynthesis region (Pss-I) of symbiotic bacterium Rhizobium leguminosarum bv. trifolii TA1 (RtTA1). pssO gene localization between pssN and pssP genes encoding proteins engaged in exopolysaccharide synthesis and transport, suggested its role in EPS synthesis and/or secretion. RtTA1 pssO deletion mutant and the PssO protein overproducing strains were constructed. The mutant strain was EPS-deficient, however, this mutation was not complemented. The PssO-overproducing strain was characterized by increase in EPS secretion. Subcellular fractionation, pssO-phoA/lacZ translational fusion analyses and immunolocalisation of PssO on RtTA1 cell surface by electron microscopy demonstrated that PssO is secreted to the extracellular medium and remains attached to the cell. Western blotting analysis revealed the presence of immunologically related proteins within the species R. leguminosarum bv. trifolii, bv. viciae and Rhizobium etli. The secondary structure of PssO-His(6), as determined by FTIR spectroscopy, consists of at least 32% alpha-helical and 12% beta-sheet structures. A putative function of PssO in EPS synthesis and/or transport is discussed in the context of its cellular localization and the phenotypes of the deletion mutant and pssO-overexpressing strain.